Pilocarpine-induced status epilepticus (SE), which results in temporal lobe epilepsy (TLE) in rodents, activates the JAK/STAT pathway. In the current study, we evaluate whether brief exposure to a selective inhibitor of the JAK/STAT pathway (WP1066) early after the onset of SE affects the severity of SE or reduces later spontaneous seizure frequency via inhibition of STAT3-regulated gene transcription. Rats that received systemic WP1066 or vehicle at the onset of SE were continuously video-EEG monitored during SE and for one month to assess seizure frequency over time. Protein and/or mRNA levels for pSTAT3, and STAT3-regulated genes including: ICER, Gabra1, c-myc, mcl-1, cyclin D1, and bcl-xl were evaluated in WP1066 and vehicle-treated rats during stages of epileptogenesis to determine the acute effects of WP1066 administration on SE and chronic epilepsy. WP1066 (two 50 mg/kg doses) administered within the first hour after onset of SE results in transient inhibition of pSTAT3 and long-term reduction in spontaneous seizure frequency. WP1066 alters the severity of chronic epilepsy without affecting SE or cell death. Early WP1066 administration reduces known downstream targets of STAT3 transcription 24 h after SE including cyclin D1 and mcl-1 levels, known for their roles in cell-cycle progression and cell survival, respectively. These findings uncover a potential effect of the JAK/STAT pathway after brain injury that is physiologically important and may provide a new therapeutic target that can be harnessed for the prevention of epilepsy development and/or progression.
Introduction
Epilepsy is one of the most common neurological disorders in humans, and afflicts more than 1% of the population and 65 million people worldwide (England et al., 2012) . The most common form of acquired epilepsy is temporal lobe epilepsy (TLE), and over 30% of patients with TLE have seizures that are refractory to commonly used anticonvulsant drugs (Bauer and Burr, 2002) . A subset of patients with TLE clearly demonstrate progressive and more severe epilepsy over months to years after the onset of epilepsy (Berg et al., 2003) . All currently marketed anticonvulsants symptomatically treat seizures, and there are currently no approved medications that are capable of modifying the disease to lessen the severity of the underlying epilepsy and the associated co-morbidities.
Epileptogenesis refers to all of the anatomical, biochemical, and physiological processes occurring in brain that lead to the emergence of spontaneous network hypersynchronicity, seizures, and epilepsy. TLE is often an injury-induced or lesion-associated, acquired condition characterized by a period ranging from days or weeks (in rodents) to months or years (in humans) after a brain insult before the onset of spontaneous seizures (early epileptogenesis). Epilepsy onset may be followed by a progressive increase in frequency and severity of seizures (late epileptogenesis). In an animal model of acquired epilepsy, continuous video-EEG monitoring was used to determine whether inhibition of JAK/STAT pathway activation at the time of brain insult (status epilepticus; SE) using an inhibitor of STAT3 phosphorylation (WP1066) would alter status epilepticus, prevent the development of spontaneous seizures, or alter the severity of chronic epilepsy (i.e., increased seizure frequency over time).
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Abbreviations: JAK, Janus kinase; STAT, Signal Transducer and Activator of Transcription; ICER, inducible cAMP Early Repressor protein; c-myc, cellular regulatory gene that codes for a transcription factor; mcl-1, induced myeloid leukemia cell differentiation protein; bcl-2, B-cell lymphoma 2; bcl-xl, B-cell lymphoma-extra large; Cyclin D1, G1/S-specific cyclin-D1 (encoded by CCND1); VEGF, vascular endothelial growth factor.
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